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(57)Abstract: 

PURPOSE: To obtain an optical material having heat resistance, moisture resistance, chemical resistance and 
incombustibility with which light from UV rays to near infrared rays can be transmitted with extremely low loss 
by using a fluorine polymer substantially containing no C-H bonds. 

CONSTITUTION: This material consists of a noncrystalline fluorine-contg. polymer (a) which substantially 
does not contain C-H bonds and a material (b) having >0.01 difference of refractive index from the refractive 
index of the fluorine- contg. polymer (a). The material (b) is distributed to give a gradient of density in a 
specified direction in the fluorine-contg. polymer (a). The noncrystalline fluorine-contg. polymer has excellent 
transparency since scattering due to crystallinity is not caused. As for the fluorine-contg. polymer (a), any 
noncrystalline fluorine-contg. polymer may be used as far as it does not contain C-H bonds, and especially, a 
fluorine-contg. polymer having a cyclic structure in the main chain is preferable. As for the material (b), a low 
mol.wt. compd., oligomer or polymer containing aromatic rings such as benzene ring, halogen atoms such as 
chlorine, bromine and iodine, and coupling groups such as ether bonds are preferably used. 
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[0047] (2) ®M%j&*?m&*b'lz£'7Xftt>tl 
tty •y^M'&ft ( a ) A^^4». < b ) * 
( b ) ZStsSy ( a ) £i&9 

[0048] ( 3 ) EHE^X^Sri: Sflffl LTtfS« 

Wg<7)ftmzW8 ( b ) 4^{i^-Ol%© ( b ) **tr* 
7-y3W8*«s (a) ^rtW-ft'ey-e-WfeWtU. ffi 

[0049] z<nR&yi\sim&<r>i$r&, m^miza 

V^T, -£7-yfgfi-£# (a) *^5rS^*^y7-ffltC 
[0 0 50] (4) t7 7*i^* ( a) ^^-r^* 

^-rs-^7 -yina-a-tt ( a > aiwr ( b > o*aj£Jt# 

[0051 ] ( 5 ) *7 y^ft^* ( a ) ( b ) 
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tt*. J!!B^*fcJ4J8f»HfajK:J: , )7T-fA-ftL, ft 

xtmmt^itx^m (b> *r«Bs*»<5>a»s-*4it(c 

— fcLfctt. *7 ( a ) «r»«Mrf tlMf 

(b) 0**ffl»r*WHE«t»t7r-f>'C-«:«atL, ft 

*f«J-flf*»JiW4*a. 10 
[00 52] (6)*7»/fl^*(a)H4SD.v 
KJftli7T-fA'-|:, -£7-y9l»£* (a) iOtiffi 
Sf*&**3v*IMI (b) <0*Sr«a-rSA\ 
•y§g*-£# ( a ) &ftjf ( b ) fctf)M^«|£t£5U <X 

^xtumzx <ov»n ( b > mm^xmtixmt^m 

[00 53] ( 7 ) !VRtftt*fte{&fl*mK-frfM: 
£\ SIM*l^*%7 7tl^= ( a ) T(SJB#f* 

m&fcmm < b > -c-t «t< . ssff^®-&**^« 
( b ) TffiJS0f9ateffc&qMr ( b ) -ei 

[00 54] 

[00 55] r-g-jfcpj i j ( 7*-f-/Wb*- 

;UX— rrtO [PBVE]«35g. 1, 1, 2-MJ 30 
;DDhiJ7/ktDX^y (R113)<05g, ^^->- 
15 0s. AZftteHBttHfc LT ( < C H 3 ) 2 
C HO COO) 2«09 0mg£\ rt§»2 0 0ml coft 

JB«LJta. 4 0-C-C'2 2B§S@Sa^-S:fi : -5 7t. 

RTWfiWl .5X1 0 5 <O*^ (J2tT. 

[00 56] S-&#:Atf0gIW«JK [ 1? ] *±. 
n(2-7f/l'f h7th'n77^) [PBTHF] >f 
3 0-CT'O. 5 0T*-9fc. M&ftACDtfyXW&JHi 40 

1 0 0 . sartf* 7-ci8wa:^?^tt<o*^- 

#T$> *7t 1 0%j»#j5?i&j£«24 6 5-CT'*> 0 . 
»»tt^5^-^-(i5. 3 (ca I/cmM 
O.BJWttl. 3 4t'^ft. IlCl^AOfl 

[0 0 57] f-ttiRMl J >^-7;M-n (2. 2-v-V 
3-5*sr*V— /10 [PDD] ifh5 7/P 
^■nxf-^>^SfiJt8 0 : 2 0T'7^;US#L. # 

1 6 oxrcjBProa^Jtt&s x 1 0 5 <O*-£ 



[0 0 58] ^PDDt?DDM)7/WDlfUy 
(CTFE ) £r«4Jt75 : 2 5 yjM'Ste L . # 

jzsm&i 5 o-c-ca^^fi^sx 1 o 5 ct)m^ 



HJT'fcO. JB*f*ttl. 4T\ Tt&j&S^tB^o*:. 
[0059] r^jfi{fj3j PBVEc08g. PDD<?)2 
g» P BTHF<5D lOg, «*HJ*«Wfc ( (C 
H3 ) 2CHOCOO) 2 i02 Oigr, I*l^f50ml 
<VffiEtf7AWkT>7'Mz7Jxtz. #rt£3EIS*-Cil 

aiLfca, 4o\rc2 0B»HKA*fr-»fc. -eo&m. 

ftDt^o ) 6. 7g^. 

[0060] *£#D<0#?*te»jft 157-C. Slfri? 
til. 3 2, I R7^? b/Um 9 3 0 cm- lcoq&lR 
^©36K«t 0 P D DO*£*tflte*S:*H>Jt b Z o 1 2 

[0 06 1] ifc. PBVE02 g. PDD«8g. P 
BTHFOlOg. *-&S8Jk«fflfcU-C ( (CH3) iCH 
OCOO) 2«02 OrngJ, |*|?a5 0 m 1 <7)WJE;#5 
■*HT>'7VU=A*ifc . 3*f*l£ 3 BI«G»1M5R Lfc». 3 

o-cx'2otif®&ar&n-ofc. -eostm. rt*^^* 

£>3 x 1 0 5 O3BJi&fl:-£#: (mT. fc v> 5 ) 

Sr7g»^. 

[0062] l^*E^7AiiM2 1 0-C. ©»f^ 
til. 2 9, I h/l'COl 930cm"'^ilR^ 

©TfegJ: 0 PDD com-S&GL-irS.Z&ibtz bZ^82M. 
M%X'hr>tz. 

[0063] r jgtft 1 j ±E^«T»4><l3t***A 
JPBTHFM+t?l)SL. ZtllzmVf&l. 52X' 
$>*)m-&ftAbC0®M&^7*-i7-<rmtf3. 2 (c 
al/cm') l / 2 T-S>.5.1 ( 3 -y'7o^f h 977M" 
Q<y-b' > ( D B T F B ) 2r 1 2 SS%A8»a L?g-&?S 

tat »fc . - nmmzmm ls^^s^s^ < m 

[0064] 2:?§StL. *<04»'t"t=JS»iRO« 

■&*F *aAL=Sr#<9 3 0 O'C'&BUttjkT h Z t lei 

7t7r^^'-A^#t,ixrt:. 

[0065] ftbtitzfty r /N'-cOJtfSjS^i . 7 
80nmT'300dB/km. 1 550 nmT'130d 

[0066] 2 j P B V E<?34 0 g , S^-^fe 

mtLX ( (CHs) 2 CHOC OO) 2<7)500m 1 & 

SXOJiiLJS^Ti^a^l x 1 0«o*:y^-A^^^ 
«5rf#^. Clco« : <7D4'^{CPBVE<7)2 0s, SSff 

mmt ltd btf bo 2 s , msmkMb lx 
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( <CHs> iCHOCOO) 2 <7>200m 1 fclDiT. 0. S^*Ai:<0^»tt^7^-^-O^{i 1 . 4 (c 

«*tU ffiarrigKLSrtffcM^Lfc. al/co'l "*X'h~>fz. '<%t=tltz%7T 4 X-\iM 

[0067] l^T , WJ7-A>^y7 !fi : ^'4"C^*^i5ja^^^* l -5'C#'5r^®TLTV^ 

-ffllci^L. Y^WfBfo § ix & ft a 1 ). nSfcfcliZ ft. 

tf^A-fflrt Wi^aWWc J: -5 TffiafcSfu d?y C 0 0 7 3 ] C«367 r 4 ^-Offimtmii. 7 8 0 

JH>238J: l 9Bj£$ixl>. COBfc^/^-^TOSMBF nmT'28 0 dB/km, 1 5 5 0 nmX'l 2 0 dB/ 

fi-£§*lSfttf>l::. +'M»*»feJBa«fc:HI»tTJB»*& f - C0 0 74] rZffiM6 j SJSttifcfi (PDD/PB 
»«C«J^4JB*f^tf#»«$*l*. -3L"C^ 10 VE^^MaSStCMtl. P D D 

ftft7-y7*-A£»jg#LTJg^#^£^-r3ft7 <73diij£3jg5g&Oit) AU . 9<0PDD 5 0352:5^514 

r 4,s'-A*#£ftft. Jtr2 ( PDD/PB VE*»*ttw£j*aflB@RC» 

[0068] t#^il^7r ^-«-^)6fiaaM«ttt, 6 "f * P B VE*^*#tf>£j*aU»^^J£> #0.1 

5 0 nm-C'500 dB/km. 1550nmtl50d 9<0P B VE 5 OSBfc «fctf3£gS4SS<Jfc LT^'T^n* 

B/kmtJO, TOB^fciSj5^*"Ctf»te£a#fc: THsh7xy^l»S:5»OHCFC2 2 5t=*»Lft 

s & 3t7 r -f ; <-x-h hzt zmt^btz . t <r> * #7 t. r y r/u cAfURrt £• 3 escssjb^; l ft 

[0069] <"H*£0iJ3 j «rK*J£T»&*lfc**flcD ffiffifcfc^vTfcMvvcjHtefcfT-sfcfcc;^ JH 

T'3 0S?o>-co;&tfS:^j£Lft. ^PBTHFgl SZZffOJBDf V 1 . 3 1 4"DS&*U • 3 3<0i$«!LftSiJf 

•pta^ttD* i a*%i8JS-c#tf?§?8E (UTF. mm> wmtt-*rh-rv 7 T-A*<f#^^ft. 

fcv*5) fcSttLfc. HlXPBTHF«*4»fc*&* 20 L,TH*NMtfli**rrS3fc7T -f ^-S»ft. 

E5rlS*%T'-t-tf?§?S (WT. MmEb^o) £P§ [0 0 7 5 ] »fciifc367T-r A-o*fSSWttt. 6 

tft. *^*D^1>W{C^?SD5:?l#±(f3LS6cmT' 5 0 nmT'3 2 0 d b/Km. 1 5 5 0 nmT'2 5 0 d 

r < •/ 7*3- h L 1 8 0*CTH2$Lft. «£ffcDOS*« b/Kmt* 0 . TO^fc»'Hfc*'C'*»e£A»*=te 

1 00 nmffJ[I^-^0$:5igLft. -L<?)jg?8DK±ie?§ 3iT£§ft7T^-T*& 

^E^aST^SO^l-fojDilSl^Cx-f v73- [0076] r^gfl|7 j 1^*A8 5gRi: D BTF B 

h hSS&sr 5 0 OEMOilLft. ftflUCl 0«a%i»K 1 5«fcfc«IMR*U OvK^Uc. Z.(Dv-v H 

Orf&EOTW -y7-3-bi:ia®2-5IlI*IOiELl 80 £2 0 0tT»I»St7r^ ^-StWLfc. 
*C-C'2B#ra*£*ILft. S^eOOS^D^ISf^ 2ra&Sf*^A>^d3&7r'rA-£l 2 O-CiZt^ 

«ufc. 30 tA12 or.KJnS*Lftf&££^£SSU d*U=<fc 0 7 

[0070] nhtvtzlt? r 4 J*-<n±ftmm.li. 6 T^-<7)3IMj!>>f>DBTFB£»?fc3i*\ BlfiWHS 

50nmT1050d B/kra, 9 5 0 n mT'4 6 0 d tf0^$ixft3t7 r -f A— A*f#£>ft.ft. 

B/krti. l 300nmtl30dB/kmTJ,').^ [ 0 0 7 7 ] ^<t>*Lft3fc7 r ;N'-tf»fc£i£fcttli6 5 

tJ^»fea*n**-C03e*fi#t=eSt"C-#4*7T-f Onm-C4 20dB/km. 7 8 0 nmX'2 5 0 d B/ 

K— 1 ^iia^ft. km, 13 00nmt'110dB/kmtibO, »T13t 

rnjtpij4 j «|fc-C*** kfc***B fcM^ttC*)* *»€»5fii^4-C03K* AWtceaiT* **7 t4 A-T 
a^PBTHFj§^tC?^»Lil^Lft. £51*>#>ft. 

SBflOS-^qg-^J (B + C) Srffft. S^cB^SH [0078] r^Jfe^S j P BVE9 O&t. CTFE 1 

L, -?-ortLB»litft*^^^!I (B + C) $ oafcfcm^SifclciWPiWH^axiO* 
^C+^jgltUftS^C^aEXL^^iSittt*^ 40 co£-&ffc (KIT. «*»FfcV^) S»ft. ftSttFC 

&C1 J- ti 0 fflKf ap^^'MWai* ^>«ia«*=rtl*»-> X ffc^ &^SFtfH=-S8 0 0OCT F E*»J =fv-£Srtte-S 

[007 1 ] »fe*ift3l£7 r -»N*-03Kfigia»ttti. 6 y F$r#ft . 

5 0nm-C'5 5 0dB/km. 1550nmtl30d ( 0 0 7 9 ] ZtlZ$hUWLXm.&5 0 0/xc7)7 r -Y A 

(5itr#l»3t7r^^--C'S>SC:i:Sr5i*'* , >ft. CTFE^'J =fT- -ttftf^ 2OO*ClCj0^t 

[0072] r H^J5 j D BTF B£ 1 2S»%ffl^ ftHWROWWP'PSttl 0»O»BB«BrC31^C 1 1= 

6ftb0t:»T*&4hT*8O OcTjCTFE^'Jar^-S- i Oia^$-<*-ft. *h««OB*f* 1 . 36"* 

3 0M«ffi^*ISW4etWl hmktt&X'fc? r 4 iC«oe*f* 1 . 3 8«0®M^-?ficOOV^ft5t7r^>'N' 
zcOTtV^-coMiftmZl ■ 4 1TS> 50 -##^>ixft. 
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[0080] ftbixf&t? r 4 rt-nftm&mmz. e 

5 0 nmX'2 5 0 db/Km, 1 550nmT'150d 
b/K m-C* 0 , ^JW366»^«W*4-C'Ojtt A# teg 
iTC* r -f > <-X'& ZZb Zttfrtbtz. 
[0081 ] rUMfifJ 9 j M-SteC £ 2 7 0*CT1¥£iJi£ 
(C <fc 0 IS* L . ft t>tiiZ 7 r -i ^'-SriS^tC 2 2 0 "Ctc 
Mt^t7;Wo7ntVmyH (HFP 

o ) :* y rfv- ( rjf^wh 1 * 2100) f»tc» gn^ra 

*«3#fc$r*J: 3 *coe*. HFPO* 

tcrfti*»->ra86W»cJH*f*!WWW-*^6 0 0 
77^ <-*«» 6 ixrt: . £ O b # *l«<?>S#f l . 
3 4 +'C<HW>JBWM«i 1 • 3 5 T$> o . 

[0082] nhiitz±7 r 4 ^-coxttsmnz. 6 

5 0nmt30 0db/Km, 1 550 nmtl 3 Od 

b/K mx-h o , ^njBfe^6«Jwt4T<oje*ft»tce 

[0083] rnj^ji o j PDDi:PBVE$-a^§ 

•arc , p d d 2 o mm%<n&¥&itt?&$] 1x1 

%OiS:^%^*^5 x 1 O 5 ?)!^: (OT. S-^fs 

1. SST&O, *£#H#1. 3 1T'£>o*:. 
[0 0 84] *-^#cGi:H-?-^^tl2-^'-7/^ahU 
7f/l-7Sy/A , -7Dn^7^y=20/80 (SS 

Jt ) t mfrtmmtf 2 oss% t &s x 0 nzmm l t& 
*>. * 1 izyjk-rgiteTmm * a* us 1 1 mm<owmz 

0 0 0 c PoyyMKSSi: Lfc. do 1 1 IBHaatetfJ 
teMUZhViV* 8 0X:(cM»£^&#<o^f yX/l^ 

r-fA-ta^srasis-^iJiBKaFtf <m 50-20 
o-c) zm&z-*tmm!&*mkLK. £<o*ssl ®#f 
*$mbjw»r ztitzyrj -^-zmtz . 

[0085] »6*tf:#:7 r -f ' WatiSaWttU:. 6 
50nmt'350dB/km, 950nmtl50dB 
/km. 13OOnmtl2OdB/kmt*0, 

[0086] ritttMj JB*f**Hfifflr 9 73fc7 
r-f A-t=*JWC. PMMA*»K£aSlife«jft*6 5 0 
nmt»4 0 0dB/km > 4fc**7 8 Onra, 13 
00nm, 1550n mT'«i#;f <ft 

[ 0 0 8 7 ] X. FSP^SW^Sr yX^f- v9%7 r 4 A 
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[00883 ZtLlZttVtLXX&tylzX. 2>mtt&ft*iW. 
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[0090] 

^f^^ 575^7? xmmizts «, ^T^^ B B a 
30 r>rt:. 

[0091 ] »WO*f r A ;*-iZ7 r 4 ■> < 

*mtimmffimmmiz&M*im%{&&&<?)ic7 

[ 0 0 9 2 ] X. aW6WW3fefiai*Wi. i»*Oxy^' 
OAtlS. 7-7>Y. *WC<Z>iiBS5rttffl 

bLxm&Z-t&Zb&X-ZZ,. 

imwcommzim] 

[01 ] ft^A^ms^sr^-rn. 
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